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1. INTRODUCTION AND SUMMARY

Since the initiation of the Landsat program, most government
technology transfer efforts dealing with Landsat use have been focused
primarily at the public sector — Federal agencies and state govern-
ments — and have not involved the private sector to any significant
extent. The application of Landsat data in the private sector has
been limited primarily to the private suppliers of Landsat data pro-
cessing and analysis equipment and services — aerospace companies and
a limited number of users in sectors such as the mineral and petroleum
industry and timber companies. However, there are many other potential
private users who have not yet incorporated Landsat as a tool in their
array of services; some examples are architectural and engineering
firms, computer data processing firms, energy and environmental com-
panies, and other consultants providing services in land planning and
development. Lack of greater involvement by these potential usecrs has
retarded the growth of Landsat technology, since engineering firms do

much of the land-use mapping for both government and private industry.

Recent surveys show that a large number of potential users in the
private sector and at local agencies are interested in becoming con-
sumers or suppliers of Landsat~derived products and services. However,
they have been prevented from entering this market by the high cost of
analysis facilities and the difficulty of obtaining training in the
new technology. The overall objective of this program is to demon-
strate a way to bridge this gap by making Landsat technology readily

available through local community colleges and universities.

The methodology gives users an opportunity to obtain "hands-on"
training in data analysis techniques, using a desk-top, interactive
"Remote Analysis Station" (RAS), The RAS communicates with a central
computing facility via telephone line, and provides access to

1




deliverable, land cover maps and data products via remote command.

To achieve the desired objective — the successful transfer of
Landsat technology — the 12-month program is working towards the fol-
lowing specific objectives:

1. Develop plans and select initial program participants for a
network which will effectively transfer Landsat technology to
the private sector and local agencies at the ''grass roots"
level. (Section 2.1)*

2. Develop an operating methodology for the remote, interactive
analysis of Landsat data and the generation of the output
product.

3. Develop an implement technology transfer and training at
"grass roots" level. (Section 2.3)

4, Develop a plan for expanding the technology transfer program,
preferably on a self-sustaining pay-as-you-go basis for users,
with seed money for community college training grants only.
(Section 2.4)

1.1 TECHNICAL APPROACH

To accomplish the program objectives, ERIM is developing and
evaluating a model network (refer to Figure 1) where the basic part-
ners are NASA, a university or research institute (ERIM in this case),
and community colleges. In this investigation, a portion of the net-
work is represented by the Southeastern Michigan Technical Assistance
Program (SEMTAP) composed of ERIM and 13 community colleges. SEMTAP

is a consortium of institutions dedicated to the development of a

*To review methods used and results achieved towards specific
objectives, please refer to indicated sections.

2
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a cost~effective, technology transfer network for the State of Michigan

and the nation.

The role of the university or research institute is to provide
host computer services for the Remote Analysis System (RAS), develop
training packages and programs, and to deliver and support seminars,
minicourses, and workshops staged at the community colleges. For
their part, the community colleges will classify and organize business

S

and industry in their neighborhoods in accordance with technical or 7

information needs (via a user needs survey), organize and host seminars

for potential users and suppliers of data products, provide facilities
for Landsat exhibits and RAS demonstrations, and also serve as local
contact points for technical assistance in accordance with their com-

munity service objectives.

Thus the university or research institute, acting as the 'whole=-
saler" of Landsat technology, provides backup to the community
colleges, helping link the creative resources of NASA with local organ-
izations. The community colleges, or ''retailers," identify local needs
and develop transfer activities geared to those needs in both the
private and public sectors. This concept for training and education
utilizes existing organizations; one of its greatest strentghs is that
the various people and organizations occupy roles for which the
required positioning and motivation have already been established.

This is particularly important with respect to the rapport that exists
between community colleges and people and organizations at the local
level., The establishment of this productive rapport is the most
important and difficult problem associated with technology transfer.

Through the work with SEMTAP, the program will determine the best
procedures for working with community colleges in the transfer of
Landsat technology to local users. This experience wiil provide a
: solid basis for developing plans to activate the resources of other
E 4
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colleges as part of a national delivery system for Landsat technology.
There are 1,240 community colleges and technical institutes in the

] United States located in 426 of the 435 congressional districts (1977
data); each of these institutions has close connections with various
public and private local organizations that could benefit from the use
of Landsat data — or more directly, from the information it provides.
The close relationship between the community colleges and the local

communities makes the former ideal for transferring remote sensing

technology.

1.2 SUMMARY OF RESULTS AND PLANS
Section 2.1 reviews the program efforts to select colleges and

local users to participate in the demonstration network. Activities

have included meetings with community college presidents and local
engineering organizations as well as announcements and articles in
several publications. An analysis of questionnaires completed as a
result of these contacts will be available for review with NASA at the
end of May when the first participants will be selected to obtain

training and RAS support for demonstration projects.

The three RAS terminals which will support these activities arve
described in Section 2.2. The terminals are all operational, with
some software limitations which will be corrected before the first

formal training activities begin on 1 July.

The training materials to be used with RAS (Section 2.3) will be
reviewed by NASA and local academic institutions at a workshop in
Ann Arbor in late May or early June. This workshop will also be the
first step in preparing potential instructors, and should result in
constructive comments on the training program. The training package
has been designed to train practicing professionals in the use of RAS
for the computer-assisted interpretation of Landsat data and in the use

of the data for planning and management of earth resources. The pack-
i 5
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age will support 45 hours of training, which can be delivered either
as a minicourse or as a regular semester program. Of the 45 hours, 10
to 15 will be devoted to "hands-on" experience using the RAS teruinals.
The program will evaluate different methods of delivering the training
activity to determine which works best. One method that looks promi-
sing for large organizations (i.e., those that can provide 6 to 10
trainees) is on-gsite training using the trainees' facility (in-plant
training). Another approach is to use the community college or
another convenient facility (e.g., a local high school, one of the
users plants, etc,) for one week of group sessions followed by a
second week where mrome trainees use RAS on~site at their organizations
for additional training and in-plant demonstrations. The projram will
also evaluate the concept of using the community college or university
as a service center where trainees schedule the use of the RAS to con-

duct their demonstration projects.

To introduce the technology to local organizations, tentative
plans are to conduct two or three workshops and minicourses between
July and November at local community colleges and universities, and to
support three or four local users (mainly consulting engineering

organizations) for more intensive demonstration projects.

The program is on schedule and meeting the planned objectives,
with only two problems identified (Section 3). One is the weight
and size of the RAS. Although :he RAS terminal meets cost (under $20K)
and functional performaiice objectives, its size and weight are greater
than anticipated. This will make mobility for on-site training and
demonstration somewhat difficult. Two people are required to carry
the monitor or desk, and the desk will not fit into the back of most
station wagons. The other problem is a lack of a geo-based system
capability in the RAS host computer, to permit land cover data derived

from Landsat to be manipulated with other digital files (such as soils,
6
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topography, etc.). A larger number of potential users could be attrac-
ted ¢f geo-based system applications were included in the training and
demonstration efforts.

An updated schedule is included in Section &4, which susmarizes
major accomplishments during the first four months and reviews plans
for the remaining eight months of the project.

1.3 CONCLUSION

Expressions of interest from the private sector and acadenmic
institutions and encouragement to move faster with this technology
transfer effort indicate that the program is on track. We anticipate
that this investigation will demonstrate that recent developments in
computer technology now make it possible for the private sector to
provide high-quality Landsat products and services, u-ing a desk-top
computer terminal, at the low cost investment of about $20K. 1t will
also show that community colleges and small universities, reaally
available to the local user community, can deliver the needed training
in the use of the terminals and the application of Landsat technology.
In addition, this approach will permit a gradual expansion »f the
initial low-cost user facility as confidence and available capital
increase, and as the system shows potential for easily merging other
sources of data (soils, topography, etc.) into the Landsat analysis

process.




2.0 WORK TOWARDS FOUR PROCRAM OBJECTIVES

This section reports on the methods used and results achieved
towards transferring Landsat technology to the private sector and

local agencies (grass roots). To facilitate comparison between t. e
work accomplished and the four (4) specific program objectives, the
following sections have the same titles and are listed in the same

order as the program objectives.

2.1 ESTABLISH NETWORK PARTICIPANTS AND PLANS
This objective requires development of plans and selection of
initial participants for a network which will effectively transfer
Landsat technology to the private sectur and local agencies (grass
roots), Work towards this objective includes the following efforts:
1. Provide user awarecness publications, workshops, and user
requirements analysis needed to identify potentjal partici-
pants and to establish their role in the technology transfer
process.
2. Apply criterion in the selection of academic institutions and
local user. The criterion to be used in selecting these

participarts will include: expressed interest in remote

sensing and Landsat anaiysis, and in case of the private user,
a viable application and market for use of Landsat products.
Another important criteria {s the willingness and likelihood
that the private participant will invest his own morey in
continuing the use or providing Landrat products and services
after completion of this training program. Organizations
already committed tc¢ 34 in-house Landsat processing capability
will not be considered for this program unless the program can
significantly enhance or speed up acquisition of the in-house

capability by several years.
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The community college or other academic institutions selected
for the demonstrations will be expected to integrate the RAS
into classroom instrucztion and use tratnees from the private
sector and local agencies as well as college staff to carry
out projects(s). Oune of the colleges will also act as a host
later in the program for a user-oriented seminar or workshop
where the college demonstrates its capability to bring
together potential users of landsat products with the poten-
tial supplier of the products and services.

Develop a plan for a program of trainins and demonstration
project. to be carriad out by one or more community colleges
and small univeraities and three or more local users (mainly
drawn from engineering consulting firms). Plans will provide
names of initial participants and schedules showing how
various demonstrations and training efforts are phased in over

approximately a six month period to maximize resources.

Work towards these subtasks has {ucluded the following user

awareness publication and meetings needed to inform community colleges

and local agencies of opportunities to participate in Landsat technol-

ogy transfer eflorts.

1.

2.

3.

Workshop at ERIM, March 21, 1980, for community colleges,
presidents, and staff (refer to Appendix A).

Announcement of technology transfer program in the March
regional newsletter of American Sociery of Photogrametzty
(ASP).

Landsat workshop at ERIM, April 9, 1980, for approximately 30
attendees from local engineering organizations and public
agencies. The workshop provided an opportunity to obtain
inputs from the local community on Landsat technology trans-

fer plans. Please see Appendix B for letter announcing

9
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meeting, description of proposed training program, attendance
list and questionnaire used by attendees to express views on
technology transfer efforts.

4. Landsat false color image of Detroit and article on Landsat

technology transfer program published in the April issue of
Detroit Engineer Newsletter. This article has generated
requests from over 100 engineers for free calendars with
Landsat pictures as well as inquiries regarding training
program. See Appendix C for copy of article.

Contacts made, as a result of these user awareness activities, are
being followed up by questionnaires to obtain information which can be
used as a basis for selecting the initial program participants and to
determine user preferences regarding training methods, location for
classes, and Landsat applications. Most questionnaires will be avail-
able and analyzed by the end of May. At that time, or in early June,
ERIM wil!l meet with NASA to develop a plan which includes names ~f the
colleges and local users who will obtain training and RAS support for
comonstration projects. Current plans indicate two or three workshops
(l1-day) and minicourses (l-week) to be held (during July through
November) at community colleges and local univerisities. Trainees
from one or two organizations could be selected from each minicourse
to undertake further work of their choice using RAS at the college of

their choice or on-site at their own organization.

2.2 DEVELOP OPERATING METHODOLOGY

This specific objective requires the assembly of equipment and
techniques by which private sector users can obtain the capability to
develop Landsat products and services through community colleges and
small universities with the aid of a remote analysis station. The
development of this methodology includes the following intermediate

goals:

10




1. Assembly and test of three desk-rop RAS computer terminals
which will be connected to a central computing facility by
telephone lines. The three remote stations will comprise the
key means to perform user training and to conduct technology
demonstration projects.

2. Integration and test of the RAS, including modification and
development of new software where needed to permit individual-
ized RAS operation at the sites of the participating colleges
or private users. ‘

3. Develop specifications and cost estimates of RAS and host
computer operations and products preferred by users. This
will evolve from experience and user comments gained from the

operational support of training and demonstration projects.

Work towards these goals has included: assembly and test of two
RAS units to complement a breadboard model (purchased prior tc this
program by ERIM for development activity), and integration and test
of RAS with ERDC including modifications of ERDC software and develop~-
ment of new software as needed. The three RAS terminals were assembled

from readily available hardware for less that $20,000 each.

The breadboard model will be used for demonstrations and basic
training as well as for continued software and operating technique
development. The other two terminals will be shared by the colleges

and four or five engineering consulting firms.

The three terminals are all operational, with some software
limitations, and are being used to support demonstrations and technique
development as planned software development activities. Scheduled
software development should be completed by 1 July when formal training

and demonstrations begin.
The following Sections 2.2.1 and 2.2.2 review the characteristics

11
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of the RAS terminals and their host computer, the PDP11/70 in the Earth

Resources Data Center (ERDC), respectively. Section 2.3 reviews plans

for their use to support training and demonstration programs.

2.2.1 REMOTE ANALYSIS STATIONS (RAS)

The RAS, as shown in Figure 2, consists of a color CRT imagery
display with alphanumeric overwrite and keyboard. Display resolution
is 256 x 256 picture elements which allows for viewing of up to 115
square miles at one time. The station contains a Z80 microcomputer
which controls the display refresh memory, that consists of 3 bits per
color (red, green, and blue) with a resolution of 256 pixels by 256
lines plus one bit of graphics overwrite, and controls remote station
processing. The station can communicate via modem and dial-up tele-
phone with a host computer at 1200 baud or hardwired (twisted pair) to
a host computer at 9600 baud. Although the display refresh memory is
capable of 256 x 256 resolution, display resolutions of 128 x 128 and
64 x 64 can also be selected to fill the display faster during the
training set selection process. Data can be displayed as three band
false color imagery, one band color sliced imagery, or as processed

imagery.

The slowest filling of the display would be for three-band false
color imagery. False color display fill rates for the various resolu-
tions and baud rates are shown in the following table. The single band
color sliced and categorized images (with less than 16 categories) will

fill the display at twice the indicated false color rates.

The interactive operating techniques developed for RAS permit most
of the interaction to be performed at lower resolutions and faster
display fill rates, with the high resolution capability used for view-
ing the final processed data. A key to the relatively rapid fill rate
is that the data being transmitted to the RAS by the host computer are

12
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APPROXIMATE FALSE COLOR DISPLAY FILI RATE AND RESOLUTION

Modem Display
Baud Resolution-Pixels
Rate 64 x 64

1200 32 sec.

(Dial Lire)

9600 4 sec.
(Local Line)

128 x 128 256 x 256
120 sec. 8.5 min.
15 sec. 64 sec.




already scaled to the 3 bits per color display resolution for the 3
CRT guns (red, green, and blue) prior to transmission.

s The RAS features the following functions:

eDial-up image coverage from host computer, with selectable trade-
off between image loading speed and quality

eDisplay selected portions of image scene by specifying particular
image fields

eUse menu-driven, interactive control language

#Select training sets for data classification via cursor

eInvoke categorization of selected data

oDispiay categorized image data

eDisplay categorization performance statistics

eInput ground control information for geometric image corrections

#Requests subsequent processed image generation

2.1.2 INTEGRATION AND TEST OF RAS WITH ERDC (See Figure 3)
During this program, the host computer for RAS is the PDP11/70
computer in the ERIM Earth Resources Data Center (ERDC). The PDP11/70

peripherals consists of the following:
1000K bytes of memory
Three 176 megabyte disks
Two 2.5 megabyte program disks
Four 9-track computer tape transports
Two interactive terminals
One l6-channel terminal multiplexer
Two telephone modems
Datagrid digitizer table
Optronics drum film recorder

Two hardwired high-speed maximum likelihood processors

15
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An analysis has been made of the remote terminal "carrying capa-
city" of this facility, and 20-25 users could be supported under the
following assumptions:

oFor remote stations linked to ERDC, connect time duty cycle will

average 10X and peak at 25%.

oIf a user is linked to ERDC he/she will actually be using the

ERDC CPU 10% of the time, with the remainder spent viewing the

display or deciding what action to take next.

eEach user will require, on the average, 1/4 scene of Landsat data

storage on disk at ERDC. This storage requirement will exist

vhether user is connected or not.
oNo online task utilized more than 64K bytes of core memory.
sThere are no more than four commercial telephone lines connected

to the ERDC terminal modem/multiplexer,

Work accomplished during this period also included modification
of existing ERDC scftware to operate with RAS and generation of new
software peculiar to the RAS. Software modifications were primarily
changeover of ERDC software, which was controlled by a combination of
function switches and keyboard commands, to RAS control which is
entirely by keyboard. The ERDC color displays, which are 320 pixels
by 240 lines, 3 bits per color, with graphica overlay bit, are very
similar to RAS. New software was primarily command and control soft-

ware for the Z-80 microprocessor in the RAS

The presently envisioned operating methodology for use of RAS-
ERDC 18 the following sequence of events:
a. The user sends his Landsat scene to the host computer facility
and requests a "mount” at a specified date. At that time, the
user's test area is read onto disc into the user's assigned

file. The user will have a RAS User's Manual, and may

17
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request histograms and a color composite print of the study
area as well,

The user '"dials up" the ERDC computer. Two outside lines
have been established for this project.

The user calls up a display full of data from his desk area
by scan line and pixel number., After general famjliarization
with the RAS 10-Option menu, the user should perform a con-
trast stretch,

Once map categories have been established and potential

training set areas have been jdentified the user begins to

~select training sets. More than cae training set can be

selected from the display without moving to another Landsat
location. Training sets are selected using a cursor, and the
cursor coordinates along with training set identification and
color codes are transmitted to the host computer.

The user proceeds to interactive analysis after initial train-
ing sets are selected. Typically in ERDC, the first analysis
is performed after 6-8 training sets are selected. Categor-
ized data on the display, together with statistical printouts
(as overwrite) are reviewed, and then training sets refined
and additional training sets selected until the desired
results for up to 50 categories are available. Typically in
ERDC, 35-40 training sets for 25-30 categories are selected.
The categories are then aggregated down to the desired number
of final map categories.

Statistical displays such as categorization accuracy tables,
category separability analysis, etc. can be requested and
displayed. Since the RAS has no hard copy capability, the
display must be photographed if the display information is to

be retrieved before hard copy from the host computer arrives.

18
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Presuming the categorization is satisfactory, the user can
request categorization of the entire file and then review the
categorization at high resolution, moving through the area.
Returning to the false color display, the user types in the
latitude and longitude of map derived ground control points
(GCP). The host computer coverts the points from latitude
and longitude into rough Landsat coordinates and places a
blinking cursor point on the displayed image at the estimated
point in the image corresponding to the GCP. The user moves
the cursor to the image contrel point, which transmits the
image control point location to the host computer. With a
sufficient number of such properly located points, the host
computer calculates the geometric correction matrix. Resi-
dual errors are transmitted to the user for his review,

The user selects theme colors, map products (scale and pro-
jection), digital files, etc. and transmits the order to the
host computer.

The products are generated off line and sent to the user.
Analysis of demonstration projects performed by ERDC shows
that demonstration test sites vary from 1,000 square miles to
8,000 square miles with the average site as 2,500-3,000
square miles. This average area is approximately 1/4 of a
Landsat scene. One of three 176 mcgabyte disks in ERDC can

store approximately 25 such areas.)

All of these steps are presently performed in ERDC in the manner

described above, with the exception of entering ground control points
which are entered directly from maps on a digitizing table instead of
typed in on the terminal keyboard.

19
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Using the above approach, a knowledgeable RAS oeprator should be
able to converge on a set of land cover themes with a categorization
accuracy of 857 or better in 6-12 hours of interaction. When modifi-
cation of ERDC software is completed, the RAS user will be able to
generate the full range of Landsat products, e.g., color maps and over-
lays, land cover tabulations, and digital land cover files, now only
available from ERDC operation, The ERDC output products have a high
degree of user acceptance and can be provided at most any desired map

scale in any common map projection.

2.3 DEVELOP AND IMPLEMENT TECHNOLOGY TRANSFER AND TRAINING AT THE
GRASS ROOTS LEVEL

The objective requires the development and delivery of a program
of training and demonstrations designed to stimulate the market and
encourage private users to become consumers and suppliers of Landsat
products, Work towards this obie-tive includes the following subtasks:

1. Develop a training program containing workbooks, RAS opera=-
tor's manual, and other material needed to instruct users in
Landsat data processing and applications.

2. Provide two or three minicourses or workshops through local
community colleges and universities. For this activity, RAS
will be integrated Into classroom instruction and used by
trainees to carry out projects. The trainees and college
staff will assess the utility of RAS as a technology
transfer medium and will determine the feasibility of using
the college as a local technology transfer center as well as a
clearinghouse for remote sensing information.

3. Support three or four demonstration projects by private
engineering consulting firms to produce Landsat products for
use in on-going projects, to generate user awareness material,
to train staff, and to evaluate the RAS as an initial low-cost

operational lLandsat data analysis capability.
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Work towards these goals has been directed at developing the
training program. (See Apperdix B for course description). The objec-
tive of the course is to train practicing professionals in the compu-
ter-assisted interpretation of Landsat data; in the generation of
digital data bases from Landsat, aerial photography and map sources;
and, in the use of these data bases for planning and management of the
environment, natural resources, and land use. This training can be
delivered as a mini:ourse or regular semester program. Approximately
15 hours of lectur: and 15 hours of work book exercises are anticipa-
ted. Another 8 to 16 hours covering remote sensing fundamentals could
be available as an optional portion of the training. For the mini-
course, this option could be provided as an exercise to complete before

the first class session or some mix of lecture and exercise.

The laboratory portion will provide instruction {n the use and
"hands-on'" experience of RAS computer terminals for processing Landsat
data and interacting with other digital data bases. To support this
activity, the training will contain 10 to 15 hours of exercise designed

to train the attendees to use RAS,

*Various methods of program delivery will be evaluated during the
investigation to determine what works best. One method will be a
minicourse where trainees meet as a group at the community college or
other facility convenient to trainees during the first week and then
trainees use the RAS on-site in their own organization during following
week (s) to obtain additional experience as wel' as to support in-plant

training and demonstrations.

Work accomplished regarding the training program has included a
review of available training material from the NASA Regional Centers,
and various academic institutions, as well as establishment of an
agreement with Eastern Michigan University (EMU) to develop additionsl

training aids. EMU was selected to aseist with this activity due to
21




thelr previous experience in using the ERIM Earth Resourc:s Data
Center (ERDC) to provide an off-crmpus, graduate course (CEO 505) in
Landsat data processing. Experience and material generated during the
EMU course and materials obtained from NASA and EROS provide much of
the materials being used to assemble the new training package.

This investigation will host a workshop for 10 to 15 people during
the last week in May or early June to obtain a critical review of the
training material, Representatives from the following organizations
will be invited to the workshop: NASA, local universities and colleges
teaching remote sensing courses, private sector and local agency staff
who have expressed interest in tea-hing the program, as well as repre-
sentatives from community colleges. This workshop will be the first
step in preparing potential Instructors to use RAS and training
material, and will provide the program an opportunity to obtain adai-
tional inputs for upgrading tic materials before use with trainees at

the colleges.

Tentative plans are to use one RAS to conduct two or three semin-
ars and minicourses during July through November 1980 at local
community colleges and universities. During the same period, the
second RAS will be used to support the demonstration projects, Selec-
tion of participants for these activities are awaiting analysis of

questionnaires and meeting with NASA In late May or early .June,

2.4 DEVELOP PLANS FOR #YI'ANSION OF LANDSAT TECHNOLOGY

This objective requirer the development of a plan for the contin-
ued and expansion of the use of Landsat technology at additional
community colleges and including more local users. Emphasi: in the
plan will be placed upon:

1. Prospective users procuring th. ‘r own remote analysis sta-

tions once a successful demonstration project i{s completed.
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2. Community colleges and small universities providing self-
support of training courses with minimal NASA grant support.

J. 1Involvement of commercial concerns (computer time-share firms,
hardware packaging firms) on an investment basis.

Work towards development of this plan will start (about mid-
August) when this investigation has successfully demcnstrated the
feanibility and methods of working with the Southeast Michigan Communi.
ty College network (SEMITAP) to transfer Landsat technology. There
are many emerging staiLe netwcrks such as SEMTAP which could become part
of a national delivery system for Landsat and other remote sensing
technology. The state of Ohio, for example, has recently formed OTTA
(Ohio Technology Tranefer Organization) consisting of Ohjio State
University and Ohio Community College.

One approach to putting these emerging community cullege networks
into action nationwide may be to duplicate activities of ihis iaveati-
gation in one or two other states. It is believed that {f a model
extension network can be successfully demonstrated in Michizan and in a
few other rtates, other colleges would follow nationwide, The bhasic
partners in a model or national technology transfer effort would be
NASA, community colleges, research institutes, and university research
centers. However, it should be noted that approximately one-half of
the research and development activity in this country is undertaken by
the private sector. A maturing technology transfer program should,

therefore, involve private sector organizations as well.

The universities and research institutes in the wmndel or demon-
stration networks would be funded to develoyp the necersary training
material, conduct early user awareness activities, and to assést the
community colleges in developing their role as the extension agerncy.
Funding to the community colleges in the model network program would
demonstrate the colleges' capability to provide:
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g.

Technology needs assessment (identify potential users and data
necds).

Community information (seminars -- to bring public attention
to the technology).

Te chito}ogy transfer education (e.g., mini-course in digital
data processing using remote analysis stations connected to
university or research host computers by telephone line).
Career education (e.g., computer, photo processing, etc).
Local user referral service (technology data bank service
which matches user needs with government and private industry
data or services).

Technical assistance.

Liaison with community rescarch institutions, universities,

and Federal government.

A national technology extension network, patterncd loosely after

Figure 4.

the USBA Cooperative Extension Service, can be envisioned. The dif-

ferent partuners and their roles in the network are identified in

Such a network could stimulate the market and mobilize local

private sector's initiatives to offer remote sensing product. and

! services.

A technology extension network, with support to community

colleges paralleling present-day vocational education funding, might be

a legislative goal.
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Figure 4.
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3.0 PROBLEMS

3.1 RAS WIEGHT AND SIZE

RAS terminals are low cost (under $20K) and meet operational
performance specifications, but weight and size of the monitor and
desk purchased from Ramtek is greater than anticipated. The larger
weight and size will make set-up and moving for 1-day workshops and
in-plant demonstrations more difficult than anticipated. Ramtek and
other hardware organizations will be encouraged to review Landsat
technology transfer program needs and develop specification and

cost for alternative RAS configurations.

3.2 NEED FOR GEO-BASED INFORMATION SYSTEM CAPABILITY

Many potential users of Landsat data have applications that are
best solved with the aid of systems which can integrate and manipulate
digital land cover files (derived from Landsat) with files derived from
other data sources (e.g. soils and topographic maps, etc.), The ERDC
host computer does not have this geo-based system capability at this
time. Suggestions aad recommendations are sought on how to obtain
additional capability so that this important application for Landsat

data can be integrated into training and demonstration activities.
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4, SUMMARY OF RESULTS AND SCHEDULE
The 12 month program is on schedule and meeting planned objec-
tives. This section summarizes major accomplishments during the first
quarter of activity and reviews plans for the remaining three quarters.
Plans are also reflected in the following schedule (Figure 5) which

shows the time phase relationship between remaining activities.

4,1 ESTABLISHING NETWORK PARTIPANTS

Most questionnaires will be available and analyzed by the end of
May, and at that time or in early June ERIM will meet with NASA to
develop plans providing names of colleges and local users who will
obtain initial training and RAS support for demonstration projects.
The plan will also show to the degree possible how ERIM intends to
phase in the various demonstrations and training efforts over the July

through December period.

4.2 ESTABLISHING OPERATING MCTHODOLOGY

The three (3) RAS terminals are in limited use for technique
devalopmént and demonstrations, as planned software development will
continue until about July when the first formal training activity

starts.

4.3 DEVELOP AND IMPLEMENT TRAINING AND TECHNOLOGY TRANSFER

First draft of the training program (i.e., operator's handbook,
exercise workbooks, etc.) is nearing completion. Plans are to conduct
a workshop in Ann Arbor in late May or early June with NASA and aca-
demic institutions to critique the training material and RAS
operations. Comments from this workshop will be incorporated into the
training program (to the extent possible) before the first workshop

tentatively scheduled for July.

Eastern Michigan University, Western Michigan University,

Central Michigan University, Michigan State University, and other
27
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academic institutions have expressed 1nteré§t in attending a workshop
to review the training program. These institutions are investigating
methods of upgrading their remote sensing courses to include digital

analysis capability.

Several members from the private sector, who provide some Landsat
products or services, have also expressed interest in attending a
workshop and in being considered for instructors in Landsat training
activity at the community colleges. Staff from these organizations
will be encouraged to become instructors, since it provides their
organization an opportunity to be identified as a potential source for

Landsat services.

To introduce the technology to local organizations, plans are to
use one RAS to conduct two or three seminars and minicourses between
July and November at local community colleges and universities. One
method of delivery to be evaluated will be a minicourse followed by
some trainees using RAS on-site at their organizations. As part of
the in-plant effort, the program will assist the trainee with a work-
shop for other employees, if desired. Need for in~plant support is
expressed by a number of returning questionnaires showing that some
large utility, engineering, and regional planning organizations may
provide 6 to 15 additional trainees if their facilities were used. In-
plant activity may also attract others in the organization who can

influence the decision to adopt Landsat technology.

The second RAS will be used during the same period (July through
November) to support more intensive demonstration projects by local
users where the results will be used in on-going projects to generate
user awareness materials, to train staff, and to evaluate RAS as an

initial low-cost, operational data analysis capability.
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4.4 TRANSFER EVALUATION WORKSHOP

A workshop is planned for late November with NASA, ERIM, community
colleges, universities, and local user participation to assess the
effectiveness of the training and demonstration programs as well as the
ability of the users to apply the resultant products in operational
activities. Based upon workshop results, refinements in the program
will be suggested to NASA for implementation. As part of the workshop,
interested hardware manufacturers and computer time-share firms will be
asked to participate for an assessment of market interest on their

part.

4.5 PHASE I1 PLAN

Planning for Phase II will begin after completion of the first
series of seminars and workshops (early August) and will continue to
mid October when a recommendation will be presented to NASA for contin-
vation and expansion of the program involving more community colleges

and local users.
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APPENDIX A
BRIEFING FOR SEMTAP COLLEGE PRESIDENTS
To review plans for transferring Landsat technology using
community colleges, the ERIM staff met with the Southeastern Michigan
Technical Assistance Program (SEMIAP) college presidents and staff on
March 21, 1980.

To begin the meeting, Donald Lowe (Vice President and Director of
ERIM's Applications Division) gave an overview of Landsat technology;
he was followed by Charles Mathews (ERIM Trustee) who summarized
current U.S. plans for an operational, Landsat remote sensing system

for civilian uses.

George Peace (Assistant to the President of ERIM) then gave a
report on the current status of SEMTAP. ERIM helped initiate this net-
work several years ago to transfer energy technology to local
businesses and industries, government agencies, and individual home-
owners. Focus was on the continuing viability of SEMIAP as a

technology transfer network.

Robert Rogers (ERIM Applications Scientist) followed with a
discussion of the NASA-sponsored, Technology Transfer Program, for
which he is Principal Investigator. Emphasis was on NASA's mandate to
transfer all practical uses of Landsat technology to the general public
at the "grassroots' level. Finally, Charles Wilson (Head of the Earth
Resources Data Center) and Roger Reinhold (Research Scientist) gave a
demonstration of the RAS (see following figure).

The general discussion at the end of the meeting focussed on the
elements of the local community that could and would make use of the
technology if it were available to them, Consulting engineering and
architectural firms and local government agencies were two readily
evident users. It was pointed out that other users could become
apparent as the pilot program unfolded, and that one of the purposes of
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1.

3.

the program is to ussess the demand for Landsat technology in the

local community at the present time,

Current plans for establishing the community colleges as the

technology transfer mechanism include:

choosing two or three colleges, based on interest and
resources, at which to begin offering seminars and courses
this summer and fall,

holding a one-day seminar in .June and July to introduce the
technology and to gather additional information via a
questionnaire.

holding a two-week minicourse in July for 6-15 trainees, who
will be carefully selected based on their interest and on the
immediate use to which they could put the Landsat technology.
providing individual, working-demonstrations ol RA> on-site

at "trainees" organizatious.

13




APPENDIX B
LANDSAT WORKSHOP AT ERIM APRIL 9

Appendix B Contents:
1. Announcement, 9 April 1980, Landsat workshop.
2. Dascription of training program.
3. Questionnaire
4. Attendance lists.
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P.O. BOX 8818 @ ANN ARBOR ® MICHIGAN ® 48107 PHONE (313) 994.1200
LANDSAT (SATELLITE) WORKSHOP AT ERIM APRIL 9 ,.......

E Recent survevs have shown that a large number of potential users in the
] : private sector (such as consulting engineering firms) and at local agencies
e are interested in becoming consumers or suppliers of Landsat~derived

products and services. However, they have been prevented from entering
this market by the high cost of analysis facilitiaes, the difficulty of
obtaining training in the new technology, and concerns for the continuity
of satellite data. The presidential decision announced in Novesber 1979
to establish operational land remots sensing satellites and recent
developments in computer technology which make it pussible to generate
high quality Landsat products from low cost (under $20K) desk-top computer
terminals, signal the need to take a "new look"” ac this technology.

To help bridge the gap batween the private sector and the technology, NASA
has requested ERIM to develop a program of training and demoustrations
which vill stimulate the market and encourage private users to bacome
consumers and suppliers of Landsat products. To introduce this technology
t0 local organizations, ERIM will conduct two or three seminars and
minicourses during June through November of this year at local community
colleges and universities. The program will provide practicing professionals
an opportunicy to obtain data analysis training, using color, interactive
computer terminals. These Remote Analysis Systems (RAS) will be linked
with ERIM's Eurth Resources Data Center (ERDC) via telephone lines. The
terminals will also make it possible for a few attendees to undertake
demonsiration projects of their choice in their own organizations.
Enclosed is a brief description of RAS and the proposed training course.

Knowing of your interest in this technology, we feel that it would bde
beneficial for you to attend a vorking meeting st ERIM, Wednesday morning
(9:00 am) April 9 for a preview of our plans. We will even provide a
buffet luncheon st no charge if you will bring the enclosed completed
questionnaire. We sincerely want your inputs early in this program.
During your visit to ERIM we will share ideas on content of training
course, demonstration projects which may interest your organization, and
potential sites for workshops and training. ERIM will also provide you
with a demonstration on RAS and a review of recent applications of
Landsat data.

If you have questions on the meeting or the training program, please
contact me, on ext. 319, or George Peace, on ext. 220, anytime. 1If you
call Lisa Cool, on ext. 320, and inform her of your plans to attend the
seating, we can better plan the buffet and have your badge ready. If
you can't make the meeting, but have interest in a workshop or training
opportunity in your community "cast your bsllot" by returning the
questionnaire.

f Sincgrely, . .

A
Lre-
: Robert H. Rogers '/
Applications Scientist
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DESCRIPTION OF TRAINING PROGRAM . . & & v « o ¢ o s o o o &
RemoTe SensING TRAINING: LANDSAT TECHNOLOGY

COURSE DESCRIPTION: The objective of the course is to train
practicing professionals in the computer assisted interpre-
tation of Landsat (satellite) data, generation of digital
data bases from Landsat, aerial photography and map

sources; and to use these data bases for planning and manage-
ment of the environment, natural resources, and land use.

The course will consist of classroom training and a
"hands-on" experience using a color, interactive remote
analysis station (RAS) connected by the telephone line to
ERIM's Earth Resources Data C:.nter (ERDC).

Sessions will include information on basic concepts of
remote sensing, Landsat characteristics, computer assisted
interpretation of Landsat data, construction of digital
files from Landsat, aerial photography, and map sources
(e.g., topography, soils, etc.), selection of uata sources
considering factors such as cost and detail, development of
program plans and specifications for obtaining and processing
data, and applications. Applications examined will be tailored
to attendees interest and can include land use analysis,
pollution monitoring, wildlife habitat, agriculture and
forestry. Approximately 15 hours of lecture and 15 hours of
work book exercises are anticipated. Another 8 to 16 hours
covering remote sensing fundamentals could be available as
an optional portion of the training. This option could be
provided as an exercise to complete before the first class
session or some mix of lecture and exercise.

The laboratory portion will provide instruction in the
use and "hands-on' experience of RAS computer terminals for
processing Landsat data and interacting with other digital
data bases. To support this activity the training will
contain 10 to 15 hours of exercises designed to train the
attendies to use RAS.
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INTENDED AUDIENCE/PREREQUISITES

Practicing professionals will be recruited from the private
sector, (e.g. consultant engineering organizations, educational
insticutions), local governmental organizations (e.g. regional
and local planning agencies) and computer service companies
and hardware manufactures. Their background will be varied
but will include; geographers, physical scientists, photo
interpreters, programmers, educators, and managers who desire
a comprehensive understanding at a basic level of the
pertinent concepts, potentials, problems, and trade-offs
associated with the practical and operational aspects of
collcctiﬁg. interpreting, and merging Landsat data with other
data sources and applications for these data. No formal
prerequisites are required.

LOCATION OF TRAINING

Training will be delivered at Community Colleges, Universities,
High Schools and at other institutions, and facilities con-
venient to the majority of attendees. Some training and
demonstrations may be provided to the user in his own facility.

TEXT

The training package will be completely self contained
and not require additional text.

CLASS SIZE

Assumes availability of one RAS (6 to 10 trainees).
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QUESTIONNAIRE
Landsat Techno}ogz Transfer Project

Name

Business Address

Business Phone

Present Occupation Position (Brief description of duties)

Home is in what city/county?

What method of training would most interest you (minicourse
for 2 weeks, semester program, correspondence, workshop,
demonstration, other)?

What Community College or other location would be most
convenient to you? What time (day or night)?

If part of training or demonstration is on-site at your
facility, how many others may want to take part?

What applications for Landsat data would you like to
investigate?
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12.

10.

11.

If training or demonstration (item #9) established utility
of the technology, can you say at this time how your organiza-
tion or agency would use or may benefit from the technology?

If training and demonstrations are limited to 2 or 3
communities, can you state why NASA may want to select
your community for this technology transfer effort?

Other comments:

Please Return Questionnaire To:

Robert H. Rogers
The Environmental Research Institute of Michigan
P.0. Box 8618
Ann Arbor, Michigan 4810~
Phone (313) 994-1200, ext. 319

40

Mo e g

I
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Landsat Workshop 9 April 1380

David B. Batdorf
Polaroid Corporation

International Division
575 Technology Square
Cambridge, Mass 02139
(617) 577-4783

Alfred L. Arnold

General Motors Institute
1700 W. Third Ave.
Flint, MI 48502

(313) 766-9573

Michael Banas

Wade, Trim & Assoc.
25185 Goddard Rd.
Taylor, MI 48180
(313) 291-5490

Jim Bartel

Commonwealth Associates
209 E. Washington Ave.
Jackson, ML

(517) 788-3570

Don Belanger
SEMCOG

800 Book Bldg.
Detroit, MI 48226
(313) 961-4266

Phil Chase
Chase-Mogdis Inc.

204 E. Washington St.
Ann Arbor, ML 48104
(313) 995-3404

Alan Cibuzur

A.W. Research Lab.
711 Laurel St.
Brainerd, MN 56441
(218) 829-7974

Peter H. Cook

Detroit Edison Co.
3331 W. Big Beaver Rd.
Troy, MI

(313) 649-7350

William Cumming
Detroit Edison Co.
2000 2nd Ave.

Room 356 E.C.T.
Detroit, MI 48226
(313) 649-7349
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G. Dan Currie

Science Applications Inc.
15 Research Dr.

Ann Arbor, MI 48103
(313) 622-3261

Steven Goodman
Daedalus Enterprises
Box 1869

Ann Arbor, MI 48106
(313) 269-5649

Bob Heistand

Matrix Color Graphics
P.0. Bxo 151

Milan, MI 48160
(313) 439-2865

Eugene Jaworski

Eastern Michigan University
Ypsilanti, MI 48197

(313) 487-1480

Leonard E. Johnson
Detroit Edison
2000 Second Ave.
Detroit, MI 48070
(313) 649-7340

Robert Karwowski

Michigan GLS Region Planning
1602 W. Third Ave.

Flint, MI 49502

(313) 766-8593

Dr. Douglas Laine

C.S. Mott Community College
1401 East Court St.

Flint, MI 48503

(313) 762-0278

Mark J. McFadden

Washtenaw County Metropolitan
Planning Commission

305 County Bldg.

Ann Arbor, MI 48107

(313) 994-2435

Timothy Monteith

Great Lakes Basin Commission
P.0. Bxo 999

Ann Arbor, MI 48106

(313) 688-2304

Robert Nesbitt
HDR

304 Anacapa St.
Santa Barbara, CA
(805) 965-5214
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Judith Parkhurst

Dept. of Geography
Wayne State University
Detroit, MI 48202
(313) 577-2702

Jay Parrish
Geospectra

320 N. Main

Suite 301 ,

Ann Arbor, MI 48105
(313) 994-3450

Ralph R. Pasola

Washtenaw County
Planning Commission

, 305 County Bldg.

E | Ann Arbor, MI 48107

‘3 (313) 994-2435

Ramji Patel

Wade, Trim, & Assoc, Inc
25185 Goddard Rd.
Taylor, MI 48180

(313) 291-5400

John Paul ;
U.S. EPA ~
9311 Groh Rd.

Grosse 1le, MI 48138
(313) 226-7811

Art Shufelt 1
Matrix

P.0. Bxo 151
Milan, MI 58160
(313) 439-8832

e

Dan Snyder

SEMCOG

800 Book Bldg.
Detroit, MI 48226 F
(313) 961-4266 - ;

Robert E. Turmer

Science Applications, INc.
15 REsearch Dr.

Ann Arbor, MI 48103

(313) 662-3261
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APPENDIX C

Reprint of Landsat Article Publif®hed by Detroit Enginecr
Newsletter, April 1980.
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